The genus Marinobacter was proposed by Gauthier et al. (1992) to accommodate Gram-negative, aerobic, motile, rod-shaped bacteria able to utilize a variety of hydrocarbons as the sole source of carbon and energy. Currently this genus includes eight species: Marinobacter hydrocarbonoclasticus Gauthier et al. 1992 (type species), M. aquaeolei Nguyen et al. 1999 , M. litoralis Yoon et al. 2003 , M. lipolyticus Martín et al. 2003 , M. excellens Gorshkova et al. 2003 , M. lutaoensis Shieh et al. 2003 , M. daepoensis Yoon et al. 2004 and M. flavimaris Yoon et al. 2004 . The description of M. hydrocarbonoclasticus was originally based on a single strain, DSM 8798 T (Gauthier et al., 1992) ; however, a later study showed that DSM 50418, which was the type strain of the species Pseudomonas nautica Baumann et al. 1972 , was also a member of this species and, thus, it was transferred to the genus Marinobacter (Spröer et al., 1998). The second described species of this genus, M. aquaeolei, was proposed by Nguyen et al. (1999) for a moderately halophilic organism, strain VT8 T , isolated from an oil-producing well on an offshore oil/gas platform near the coastal town of Vung Tau in southern Vietnam. 16S rRNA gene sequence analysis indicated a high level of similarity to the sequences of M. hydrocarbonoclasticus DSM 8798 T (99?4 %) and M. hydrocarbonoclasticus DSM 50418 (99?8 %). Its phenotypic characteristics, antibiotic resistance, isoprenoid quinones and fatty acids were also similar to those of the species M. hydrocarbonoclasticus. DNA-DNA hybridization studies showed the following levels of hybridization: 65 % between strain VT8 T and M. hydrocarbonoclasticus DSM 8798
T and 75?4 % between strain VT8 T and M. hydrocarbonoclasticus DSM 50418 (Nguyen et al., 1999) . Despite these results, the creation of the species M. aquaeolei for strain VT8
T was proposed on the basis of its whole-cell protein pattern and lipopolysaccharide composition, different from those of M. hydrocarbonoclasticus. In current bacterial systematics, a bacterial species is defined as a group of strains that exhibit approximately 70 % or greater DNA-DNA hybridization at an optimal incubation temperature, with 5 uC or less DT m , together with phylogenetic inference based on 16S rRNA gene sequence comparison. Furthermore, their phenotypic characteristics should agree with this definition (Wayne et al., 1987; Stackebrandt & Goebel, 1994) . In the present note, we report on a polyphasic taxonomic study that shows that M. aquaeolei and M. hydrocarbonoclasticus belong to the same species.
M. hydrocarbonoclasticus DSM 8798
T , M. hydrocarbonoclasticus DSM 50418 and M. aquaeolei DSM 11845 T were obtained from the DSMZ (Deutsche Sammlung von Mikroorganismen und Zellkulturen, Braunschweig, Germany). These strains were cultured on a saline medium (SW-5) with a final concentration of 5 % (w/v) total salts, supplemented with 0?5 % (w/v) yeast extract (Ventosa et al., 1982) . All cultures were cultivated at 37 u C in an orbital shaker (New Brunswick Scientific) at 200 r.p.m. When necessary, solid media were prepared by adding 20 g Bacto-agar l 21 (Difco).
Phenotypically, the three strains have very similar features: they are Gram-negative, non-spore-forming rods, nonmotile, aerobic and oxidase-and catalase-positive. The optimum temperature, pH and NaCl concentration for growth are respectively about 30 uC (32, 25 and 30 uC for strains DSM 8798 T , DSM 50418 and DSM 11845 T ), near neutral (pH 7 to 7?5, 7?6 and 7?3) and about 0?7 M NaCl (0?6-0?85 M). They reduce nitrate to nitrite and do not hydrolyse aesculin. Indole and arginine dihydrolase tests are negative (Gauthier et al., 1992; Spröer et al., 1998; Nguyen et al., 1999) . The sole differentiating biochemical characteristic between the two species is urease activity, this test being negative for the two strains of M. hydrocarbonoclasticus and positive in the case of M. aquaeolei.
The cellular fatty acids of the type strains of M. aquaeolei and M. hydrocarbonoclasticus were analysed with the MIDI system. The two strains showed similar fatty acid compositions. The predominant fatty acids of these species were 16 : 0, 18 : 1v9c, 12 : 0 3-OH and 16 : 1v9c (Table 1) . These results are in accordance to those reported previously by Spröer et al. (1998) and Nguyen et al. (1999) .
The DNA G+C content of M. hydrocarbonoclasticus DSM 8798
T has been reported to be 52?7 mol% (Gauthier et al., 1992) and 57?3 mol% (Spröer et al., 1998) , these values respectively being determined by the thermal denaturation and HPLC methods. On the other hand, the values reported by Spröer et al. (1998) and Nguyen et al. (1999) for M. hydrocarbonoclasticus DSM 50418 and M. aquaeolei (both determined by HPLC) were respectively 57?7 and 55?7 mol%. In this study, we have determined the G+C contents of DNA from these three strains by the same method (T m ) as described previously (Márquez et al., 1990) . The values obtained for M. hydrocarbonoclasticus DSM 8798 T , M. hydrocarbonoclasticus DSM 50418 and M. aquaeolei DSM 11845
T were respectively 57?3, 57?7 and 55?5 mol%. These values are similar to those described previously by Spröer et al. (1998) and Nguyen et al. (1999) , but different from that described by Gauthier et al. (1992) for M. hydrocarbonoclasticus DSM 8798 T (52?7 mol%). Thus, on the basis of the similar result obtained by us and by Spröer et al. (1998) for M. hydrocarbonoclasticus DSM 8798
T , we consider that the result obtained by Gauthier et al. (1992) is erroneous.
A maximum-parsimony phylogenetic tree was generated in order to show the relationship between the three strains. Similar tree topologies were also found in trees generated with maximum-likelihood and neighbour-joining algorithms. The type strain of M. aquaeolei exhibited the highest level of 16 rRNA gene sequence similarity to M. hydrocarbonoclasticus DSM 50418 (99?8 %), and the similarity to the type strain of M. hydrocarbonoclasticus was 99?7 %. The sequence similarity between M. hydrocarbonoclasticus DSM 8798 T and M. hydrocarbonoclasticus DSM 50418 was 99?5 %. The levels of 16S rRNA gene sequence similarity between these three strains and other strains used in the phylogenetic analysis were lower than 97?7 % (results available as a supplementary figure in IJSEM Online).
To verify the species status of the two Marinobacter species, DNA-DNA hybridization studies were performed between the two strains included in the species M. hydrocarbonoclasticus and the type strain of M. aquaeolei. DNA was extracted and purified by the method of Marmur (1961) . DNA-DNA hybridization was studied by the competition procedure of Johnson (1994) , described in detail elsewhere (Arahal et al., 2001) . The hybridization experiments were carried out under optimal conditions, at a temperature of 54?6 uC, which is within the limits of validity for the filter method (De Ley & Tijtgat, 1970) . The percentage of hybridization was calculated as described by Johnson (1994) . Our results reveal a high level of DNA-DNA hybridization among the three strains studied, ranging from 78 to 100 % (Table 2) . Since the three strains are phylogenetically very closely related, they have very similar phenotypic features and show a high degree of DNA-DNA hybridization, all these data clearly indicate that these strains belong to the same species (Wayne et al., 1987; Stackebrandt & Goebel, 1994) . As mentioned before, the proposal of Nguyen et al. (1999) of the species M. aquaeolei was based on differences found in the whole-cell protein pattern and lipopolysaccharide composition. They reported that the protein patterns of M. aquaeolei and M. hydrocarbonoclasticus DSM 8798 T were markedly different. However, they also described very different protein patterns as well as differences in the lipopolysaccharide content between M. hydrocarbonoclasticus DSM 8798
T and M. hydrocarbonoclasticus DSM 50418 (referred to as P. nautica in their article), two strains that are currently widely accepted as members of the same species (Spröer et al., 1998) .
Based on the reviewed data and the additional results presented in this paper, it is proposed that M. aquaeolei and M. hydrocarbonoclasticus be united under the same name; according to the rules of priority (Rules 38 and 42 of the Bacteriological Code; Lapage et al., 1992) , the name M. hydrocarbonoclasticus is the earlier synonym and the name M. aquaeolei is the later synonym.
